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Type of atrial fibrillation 

• First diagnose AF 

• Paroxysmal AF: self-terminating < 48h 

• Persistent AF: > 7d, cardioversion, drugs 

• Long-standing persistent AF: > 1y 

• Permanent AF: accepted by patients 

 



Treatment 

• Medical treatment 

• Catheter ablation 

– Ready for first-line therapy 

• Surgical treatment 

– Conventional 

– Minimal invasive maze 

– Hybrid procedure 



Surgical treatment 

• The Cox-Maze III procedure 

• The Cox-Maze IV procedure 

• Minimal invasive surgery 

– Bilateral thoracoscopic approach 

– Right-side thoracoscopic approach 

– Right-side thoracotomy approach 

– Exclusion/excision of the left atrial auricle 



Indications for surgery 

• Based on the HRS/EHRA/ECA expert consensus 
statement 

• Symptomatic AF patients 
– Who prefer a surgical approach 

– Who have failed one or more catheter ablation 

– Patients who have developed a contraindication to warfarin 

– Patients who will benefit from the elimination of LAA 

– Patients with a left atrial thrombus (contraindicated to 
catheter ablation) 

– Large left atria > 5cm (relative indication) 

 



Ideal procedure 

More effective Less invasive Hybrid 

Sinus rhythm No drugs Atrial reverse remodeling 



Effectiveness 

Minimal invasive Conventional 
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The Cox-Maze Procedure 

James L. Cox 



Cox-Maze III procedure 



Cox-Maze IV procedure 

Right Left 



Results 



Risk 



On pump via right mini-thoracotomy 



Return to sinus rhythm 



Total thoracoscopic ablation 



Thoracoscopic ablation 

• Easy pulmonary vein isolation  

– Bipolar: transmurality 

– Shorter time, narrow ablation lines 

– May result in early LA function restoration. 

• Epicardial ablation 

– Marshall vein, GP, Superior, inferior lines 

– LA resection 

– Stapling, LA clip (several types) 

• Minimal invasive (3mm instruments)  



 



Ideal thoracoscopic ablation 



Thoracoscopic maze procedure 



• 26 consecutive patients 
– 42% with persistent atrial fibrillation 

• 23% patients needed endocardial touch-up. 

• 22 patients showed NSR at 1 year (holter) 
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PVI with GP ablation, LA resection 

• 30 patients 

– 19 paroxysmal. 8 persistent, 3 long standing 

– Mean duration of Af: 79 months 

– Mean LA diameter: 42mm 

– 13 patients (43%) had prev. RFCA 

• Freedom from Af (11.6 months) 

– Paroxysmal   84% 

– Persistent   76%  

– Long standing  33% 
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SMC experiences 



Indications of our institutue 

• Persistent atrial fibrillation 

• Failed RFCA 

• Contraindication to warfarin 

• AF after ASD device closure 

• Stroke history associated with AF 

• Enlarged left atrium (>50mm) 



Hybrid approach 
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Post-procedural confirmation 

Simultaneous procedures 

TTA Transfer EPS Admission Discharge 

Admission TTA EPS Discharge 

Post-procedural confirmation 

NEEDS HYBRID OR 

Start.  Dec 2014 

3 days 
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RSPV 

RIPV 

LSPV 

LIPV 

Check previous PVI 



CTI ablation 
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Confirmation of PVI  

RSPV 

RIPV 

LSPV 

LIPV 



Exit block tests 



Ablation of residual PV potential 



Termination of AFL during CTI ablation 

Termination 



Additional endocardial ablation 

RIPV 

RSPV 

LSPV 

LIPV 

n = 11 of 54 patients (20%) 



Common patterns of PVs 



Rhythm changes 

33 

AF 
(n=54) 

AF/AFL 
(n=10) 

SR 
(n=44) 

Baseline Operation   Ward Discharge 

AF/AFL 
(n=6) 

SR 
(n=25) 

AF/AFL      SR 
(n=23) 

SR 
(n=46) 

AF/AFL 
(n=8) 

(n=4) 

(n=6) 

(n=21) 

(n=6) 

(n=17) 

(n=24) 

(n=1) 

(n=5) 

(n=17) 

(n=6) 

(n=1) 

EPS/RFCA 



Follow up 
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Discharge Follow up  
Every 3 months 
   - EKG 

24 hours holter  
   - 6 months 
   -12 months 
Echocardiography 
   -12 months 

2 weeks event 
after 12 months  

Based on evaluation 
   - Stop anticoagulation 
   - Stop antiarrhythmic drugs 







SMC experiences for 3 years 

Variables N = 84 

Age, y 55 years 

Gender, male 78 (93%) 

Persistent AF (long standing) 70 (83%) 

Previous RFCA 11 (13%) 

AF duration (documented), months 40 months 

Congestive HF 6 (7%) 

Stroke history 9 (11%) 

Diabetes 11 (13%) 

Hypertension 29 (35%) 

CHAD > 1 17 (20%) 



Results 

0 20 40 60 80 100
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NSR

NSR with event

NSR without event

Af

All NSR NSR with event
NSR without

event
Af

계열1 100 92.68292683 10.97560976 79.26829268 7.317073171



RFCA versus Hybrid ablation 
-persisent AF-  



Who are the Super-responders? 

Super responder Responder Poor responder 

Rhythm Sinus Sinus ATA or AF 

AAD X O O 

Warfarin X O or others O 

Left atrium 
Reverse 

remodeling 
Reverse 

remodeling 
No change 

Atrial activity O O or X X 

Recurred X O or X O 

No. of patients 16 62 6 



Glance at the future 

• Mitral isthmus ablation 

• True transmural lesion confirmation 

• LA auricle exclusion 

– Endocardial versus epicardial 

• Late recurrence management 

• Atrial tachyarrhythmias 

• Cost 



Stand alone maze? 

• Persistent atrial fibrillation 

• Risk-benefit (esp. stroke) 

• Super-responders 

• Atrial reverse remodeling 

• Restoration of atrial activity 

• Consideration for later cardiac events 

– CABG, valve, aorta surgery….. 



Thank you for your attention!! 


